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welfare center, a facility that serves a population of about 4,500 married women of reproductive age. Menstrual regulation is performed there by the family welfare visitor, a female paramedic. Because village women have limited mobility outside the home, often lack transport and may not be aware that menstrual regulation is available, however, health and family welfare centers are not commonly utilized for these services.
All menstrual regulation procedures are supposed to be registered in the health and family welfare center's records. This may also present an obstacle to women's use of these services, out of fear that an "abortion" could become public knowledge. In practice, family welfare visitors often perform menstrual regulation without registering it, in exchange for a feeeven though the procedure is supposed to be provided free of charge, and asking payment for it is basically illegal. Thus, many women choose to obtain abortions from traditional practitioners, as their services are relatively inexpensive and the procedure can be performed at the client's home, in secrecy.
Risk factors for induced abortion in
Induced Abortion in Matlab, Bangladesh: Trends And Determinants
By M. Kapil Ahmed, Mizanur Rahman and Jeroen van Ginneken I n Bangladesh, the law prohibits induced abortion except when a woman's life is endangered by her pregnancy. Village women, however, have long turned to traditional practitioners for abortion, even though the unhygienic methods used in these cases (often involving insertion of foreign bodies, such as roots, into the uterus 1 ) may lead to life-threatening complications. Nearly half of admissions to gynecology units of major hospitals in Bangladesh involve abortion-related complications, 2 and community-based studies suggest that 7-16% of maternal deaths are associated with induced abortion. 3 Since 1979, the practice of menstrual regulation has been permitted in Bangladesh. Menstrual regulation by vacuum aspiration may be performed until the 10th week following a missed menstrual period 4 -usually before the pregnancy is clinically confirmed. (For this reason, the procedure is not legally defined as abortion.) Although menstrual regulation is offered in government clinics and other family planning service centers, the service is not widely available in rural areas.
A village woman seeking menstrual regulation must visit a health and family Bangladesh have not been studied very extensively. This is in part because of the lack of reliable data: It is difficult to obtain information on abortion from clients, and service statistics are highly inaccurate. Nonetheless, in this article, we examine trends in abortion and identify groups of women who are at high risk of abortion. The analysis covers about 75,000 pregnancies that occurred during the period 1982-1991 in a rural area of Bangladesh. We also examine contraceptive use prior to and following an abortion.
We hypothesize, first, that the overall incidence of abortion in Bangladesh is increasing, in part because desired family size is declining and in part because even though contraceptive use is increasing, use-effectiveness, service quality and user literacy are all relatively poor. The resulting levels of contraceptive failure and discontinuation probably lead to a high level of induced abortion. Moreover, contraceptive users are in general highly motivated to delay or stop having another child, and may rely on abortion in the case of method failure. Thus, our first aim is to learn if reliance on induced abortion in the study area has changed over time, and to determine how it is related to childbearing goals and contraceptive use in the period prior to the pregnancy.
We also explore briefly a second hypothesis: that abortion incidence may decline as contraceptive use becomes more widespread and as users attain proficiency in the use of a method. Thus, we ex- assistants who routinely visit each household once a month. Female community health workers, who make fortnightly visits to every household, also keep such records. The completeness of vital registration in the Matlab DSS is considered to be high. 8 In addition, the contraceptive history of each married woman of reproductive age in the Matlab treatment area was obtained from service statistics data supplied by community health workers.
Definitions
The DSS classifies a pregnancy as having terminated in a live birth if a newborn showed any sign of life-breathing, crying or movement. An infant who showed any sign of life and who then died is classified as a live birth as well as a neonatal death. If the newborn showed no sign of life, the pregnancy is classified as a stillbirth if its duration was seven months or more, or as a miscarriage or spontaneous abortion if it ended spontaneously and was of less than seven months duration. If the pregnancy duration was less than seven months and the pregnancy was terminated through medical or nonmedical means, it is classified as an induced abortion.* Menstrual regulation is provided by the government health and family planning programs in both areas studied, and the quality of menstrual regulation services in the two areas is the same. (ICDDR,B does not provide menstrual regulation; the service is only offered at the health and family welfare centers.) Since 1989, the DSS has collected information on the types of method used for induced abortions; however, for the period before 1989, the DSS cannot distinguish between menstrual regulation and nonmedical abortion procedures. Data collected during 1989-1991 indicate that about 39% of induced abortions in the treatment area were by menstrual regulation, compared with 36% in the comparison area. Nonmedical procedures included insertion of herbal roots, herbal juice and nonspecific drugs into the uterus.
Analysis
In this article, we compare ratios of the numbers of induced abortions, miscarriages and stillbirths for every 1,000 live births, broken down according to a number of explanatory variables. As potential explanatory variables, we included maternal age, parity, pregnancy interval, contraceptive use prior to the present pregnancy, maternal education, household space (a proxy for household income), study area (treatment vs. comparison), and amine how induced abortion is affected as women gain access to better services, through the establishment of high-quality reproductive health programs.
Methods

Study Area
Our study was conducted in Matlab, a rural area of Bangladesh located about 50 km south of Dhaka, the nation's capital. Literacy is still relatively low in Matlab (particularly among women), social institutions are predominantly traditional and the people are conservative. Modernizing influences are increasing, however, through access to radio and through commercial contact with urban areas.
Matlab is divided into a treatment area and a comparison area. Since 1977, the treatment area has received a series of health and family planning interventions from the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B). In 1996, contraceptive prevalence in Matlab was about 70%, and the total fertility rate had declined to fewer than 3.0 lifetime births per woman. 5 Before 1978, in contrast, contraceptive use was less than 10%, and the total fertility rate was greater than 6.5 births per woman. Infant and child mortality also have declined remarkably: The infant mortality rate declined from 115 deaths per 1,000 live births in 1978 to just above 65 deaths per 1,000 live births in 1996; the under-five mortality rate declined from 200 per 1,000 live births in 1978 to fewer than 90 in 1996. 6 The Matlab comparison area, in contrast, receives health services on diarrheal diseases only from ICDDR,B and its maternal and child health and family planning services are from the regular government program. Contraceptive use in this area had increased to 47% in 1996, from less than 10% in 1978. The total fertility rate had declined from above 6.5 lifetime births per woman in 1978 to about 3.5 in 1996.
7 Infant mortality and under-five mortality have also declined, from 126 and 204 per 1,000 live births in 1978 to about 65 and 95 per 1,000, respectively.
Data
The Demographic Surveillance System (DSS), which has been maintained by the ICDDR,B since 1966, provided information for the treatment and comparison areas on pregnancy outcomes-live births, miscarriages (spontaneous abortions), induced abortions and stillbirths-as well as on deaths, migrations and marriages. All of these events are registered by health calendar year of pregnancy termination.
We estimate the net association between an explanatory variable and induced abortion, miscarriage and stillbirth using logistic regression models in which all explanatory variables under consideration were included. In the logistic models, induced abortion, miscarriage and stillbirth were treated as cases but live births were not.
We used proportional hazards models when analyzing contraceptive behavior following pregnancy termination. Analyses involving contraceptive use were restricted to the treatment area, since longitudinal information on contraceptive use in the comparison area was not available. (Table 1 , p. 130). The incidence of miscarriage was slightly lower in the treatment area (56 per 1,000) than in the comparison area (66 per 1,000), while the stillbirth ratio was almost the same in the two areas (35 per 1,000 and 36 per 1,000, respectively). † Abortion ratios in both the treatment and the comparison areas increased over *During their fortnightly visits, the community health workers collect information on pregnancy outcomes. When a pregnancy has ended after less than seven months' gestation, they ask specific questions to help distinguish a miscarriage from an induced abortion. pregnancy outcomes and was modeled in a proportional hazards regression. The results of the hazards model indicated that contraceptive use was 57% more likely (relative risk of 1.57) for women who had an induced abortion than for those who had a live birth. In contrast, contraceptive use was 44% lower for women who had a miscarriage than for those who had a live birth. The likelihood of contraceptive use did not differ significantly between women who had a stillbirth and those who had a live birth (relative risk of 1.15).
Results
Factors Affecting Abortion
Over the period 1982-1991, 33,473 pregnancies occurred in the treatment area-30,110 ending in a birth, 1,689 in a miscarriage, 1,064 in a stillbirth and 610 in an induced abortion. In the comparison area, the 41,200 pregnancies ended in 36,254 births, 2,398 miscarriages, 1,365 stillbirths and 1,183 induced abortions. In all, there were 20 induced abortions per 1,000 live births in the treatment area and 33 per 1,000 in the comparison arean
Discussion
Strengths and Limitations
Our analysis has some important strengths: Information on induced abortion was obtained from a high-quality longitudinal vital registration system. In addition, we considered two populations with similar socioeconomic and cultural backgrounds but with different levels of access to health and family planning services, of contraceptive use, and thus of fertility.
On the other hand the data have some weaknesses. For example, some induced abortions may have been reported as miscarriages. However, if this were the case, the incidence of miscarriage would have increased between 1982 and 1991, since induced abortion increased during that period. Our results show no sign of an increased incidence of miscarriage in either of the study areas.
We cannot rule out the possibility that coverage of induced abortions, miscarriages or stillbirths in the Matlab DSS improved over time. If this were the case, however, ratios of all events would have increased, yet miscarriage and stillbirth ratios remained roughly at the same level throughout the study period.
Induced abortions and miscarriages may be underreported, for various reasons. In particular, unmarried women are likely to underreport induced abortion. Although premarital sex (among never-married women) and extramarital sex (among formerly married women) in rural Bangladesh is uncommon, it does occur. Unmarried women are probably most likely to abort a abortion, miscarriage and stillbirth have remained stable. The sharp decline in abortion in the treatment area supports our second hypothesis that induced abortion is likely to decline with increased and more efficient contraceptive practice. (In the treatment area, the contraceptive prevalence rate increased from 61% in 1991 to 69% in 1995.
11 ) The decline in miscarriage in the treatment area suggests that both increased contraceptive use and maternal health services are steadily decreasing the risk of fetal loss.
Postabortion Contraceptive Use
Finally, we examined contraceptive behavior subsequent to an abortion among women who had had an abortion between 1982 and 1991. We expect that subsequent contraceptive use will be more likely among women who had an abortion than among those who had some other pregnancy outcome. Subsequent contraceptive use within the five years following the index pregnancy was recorded for all pregnancy, because bearing children outside marriage is not considered acceptable in the society, and such abortions are probably more likely to go unreported.
Observations
The significant increase over the period 1982-1991 in induced abortion seen in our analysis may be related to an increase over this period in the proportion of women not desiring additional children. Women who have already achieved their desired family size, but who have conceived because of either contraceptive failure or nonuse, may resort to induced abortion. In the comparison area, a substantial proportion of women use traditional methods, condoms and the pill 12 -all methods that can have high use-failure rates in areas where method use-effectiveness, quality of services and user literacy are all relatively poor. 13 Consequently, high method failure rates along with lower contraceptive prevalence rates may have produced relatively high levels of induced abortion.
The increase over time in use of induced abortion was smaller in the treatment area than in the comparison area, and reliance on abortion even appears to have decreased in recent years in the treatment area. This may be related to the higher contraceptive prevalence there, and to women's adoption of more effective contraceptive methods, particularly injectables, as a result of the intensive, high-quality maternal health services available in the treatment area.
We found induced abortion ratios to be more than twice as high among pill and IUD users and about four times as high among users of the condom and of traditional methods as among nonusers. Higher ratios of induced abortion among users of some contraceptive methods appears related to use-failure rates. Previous research has shown that in the Matlab treatment area, 12-month use-failure rates were 1% for injectables, 3% for IUDs and 15% each for the pill and for other methods (condoms and traditional methods).
14 That users of traditional methods, condoms and even the pill experience such elevated induced abortion ratios has several Another potentially cost-effective way of reducing the burden of induced abortion may be through wider dissemination of information about contraceptives. Maternal and child health and family planning workers should educate and motivate women relying on the pill or condom to use the methods properly and regularly. Women who experience problems could be advised to adopt more effective, longer acting methods.
A specific message, focusing on the need to reduce induced abortion and associated reproductive health risks, might be: A woman can avoid induced abortion by adopting use of an effective contraceptive method; if an abortion is necessary, she should seek the help of a well-trained professional, who can help prevent death, major complications and long-term injuries associated with induced abortion. Such messages could also emphasize the importance of using effective contraceptive methods after an abortion, or of switching to a more effective or even a permanent method, if the woman was already a method user.
The relatively lower level of reliance on induced abortion in the Matlab treatment area suggests that its maternal and child health and family planning programs have proven to be successful in reducing unwanted fertility. Well-designed, wellimplemented reproductive health services might help reduce the need for induced abortion elsewhere as well. 
